A new amide, 5,8-dimethoxynaphthalene-2-carboxamide (1), together with 2-phenylacetamide (2), 4-methoxybenzamide (3), 3,4-dimethoxybenzamide (4), 3,4-dimethoxycinnamamide (5), and 4,6-diacetylaminoresorcinol (6), was isolated from the solid culture of Streptoverticillium morookaense. The structure was elucidated by spectroscopic methods. The antifungal activity of the isolated amides was assessed against Peronophythora litchii.
In the course of our continual search for antibacterial and antifungal natural products produced by microorganisms collected in South China [1, 2] , we found that the EtOH extract of the solid culture of Streptoverticillium morookaense showed antifungal activity against Peronophythora litchii, one of the main pathogens causing Litchi (Litchi chinensis Sonn.) fruit rot. We therefore investigated the secondary metabolites of this actinomycete, and obtained six amides, including a new compound, 5,8-dimethoxy-naphthalene-2-carboxamide (1), with antifungal ac-tivity against P. litchii. We herein report the isolation, characterization, and antifungal activity of this new compound.
The actinomycete, Streptoverticillium morookaense strain SC1169, was isolated from a soil sample collected at Dinghu Mountain Biosphere Reserve, Guangdong, China. The mycelia were grown on a solid culture for 40 days at 25°C in the dark. The EtOH extract of the culture was sequentially fractionated with light petroleum, CHCl 3 , and EtOAc. The CHCl 3 -soluble extract, on separation by silica gel and Sephadex LH-20 column chromatography, yielded compounds 1-5. The EtOAc-soluble extract was chromatographed over a silica gel column to afford compound 6.
Compound 1 had the molecular formula of C 13 H 13 NO 3 on the basis of its HRTOFMS, ESIMS, and NMR ( 1 H, 13 C, and DEPT) spectroscopic data. , indicating the presence of a 1,2,3,4-tetrasubstituted benzene ring. The 13 C NMR spectrum (Experimental) showed a signal at δ 56.3 for two methoxyl groups and a signal at δ 172.7 (C-11) assignable to an amide carbonyl carbon. In addition, the spectrum contained ten aromatic carbon signals between δ 151.4 and 105.4, indicating the presence of a naphthalene ring. The HMBC correlations ( Figure 1 Supplementary Data), as well as by comparison of their spectroscopic data with those in the indicated references. It is noted that 5 and 6 are obtained as natural products for the first time and the occurrence of 2-4 in this actinomycete is of interest because primary benzamides are rare as natural products [8] . The antifungal activity of the isolated amides against Peronophythora litchii was evaluated by the hole plate diffusion method [9] . Compounds 1, 2, and 6 exhibited weak activity, with MIC values of 1.0, 2.0, and 2.0 mg/mL, respectively. All were less potent than carbendazim, a commercial antifungal agent, which showed a MIC of 0.25 mg/mL. Other compounds were inactive. 
Fermentation:
The mycelia of S. morookaense, grown on PDA plates, were used to inoculate twenty 100 mL Erlenmeyer flasks containing 30 mL of YMG medium (glucose 0.4%, malt extract 1.0%, yeast extract 0.4%, pH 5.5). The flasks were incubated on a rotary shaker for 5 days in the dark at 25°C with shaking at 150 rpm. Then the cultures were transferred into twenty 500 mL flasks containing 150 mL of YMG and maintained under the same incubation conditions. Finally, the cultures were transferred into twenty 5000 mL flasks containing 1000 mL of YMG medium and 550 g of wheat grains, and cultivation was carried out in the stationary phase, in the dark, at 25 °C for 40 days.
Extraction and isolation:
The solid cultures of S. morookaense were extracted with 95% EtOH three times at room temperature. The resultant EtOH solution, after concentration in vacuo, was suspended in H 2 O, and this aqueous suspension was sequentially extracted three times each with light petroleum, CHCl 3 , and EtOAc. The combined CHCl 3 solution, upon evaporation, yielded a deep brown syrup (24.8 g), which was subjected to passage over a silica gel column, eluting with CHCl 3 −MeOH mixtures of increasing polarities (100:0−80:20), to obtain nine fractions (I−IX). Fraction II, obtained on elution with CHCl 3 , was applied to a silica gel column, and eluted with light petroleum−acetone mixtures of increasing polarities (9:1−3:1), followed by chromatography over a Sephadex LH-20 column, eluted with MeOH, to obtain 1 (61 mg, 0.00017% yield) and 2 (20 mg, 0.00006% yield). Fraction III, obtained on elution with CHCl 3 , was applied to a silica gel column and eluted with light petroleum−acetone (3:1), followed by column chromatography over Sephadex LH-20, eluting with MeOH, to obtain 3 (8 mg, 0.00002% yield) and 4 (30 mg, 0.00009% yield). Fraction IV, obtained by elution with CHCl 3 −MeOH (49:1), was separated by silica gel column chromatography, eluted with CHCl 3 −MeOH mixtures of increasing polarities (100:0−49:1), to afford eight subfractions (IV-1−8). Subfraction IV-7, obtained on elution with CHCl 3 −MeOH (49:1), was subjected to Sephadex LH-20 column separation with MeOH as eluant, followed by preparative TLC using light petroleum −acetone (3:1) to afford 5 (24 mg, 0.00007% yield).
The EtOAc-soluble extract (36.7 g) was subjected to passage over a silica gel column, and successively eluted with light petroleum, light petroleum−acetone mixtures of increasing polarity (90:10 to 3:2), and acetone, to obtain ten fractions (I−X). Fraction X, obtained on elution with acetone, was repeatedly washed with MeOH to afford 6 (51 mg, 0.00015% yield). were individually dissolved and diluted with DMSO to obtain serial concentrations of 2.0, 1.0, 0.5, 0.25, and 0.125 mg/mL. Three 6 mm wide holes were bored with a sterilized steel borer into the PDA medium in each Petri dish inoculated with the test microorganism. The solution of the compound (100 μL) at a specific concentration was added to each of the holes. DMSO was used as a negative control. The plates were then incubated at 25°C for 3 days. The inhibition zones around the holes were measured and the minimal inhibitory concentration (MIC), which was defined as the lowest concentration able to inhibit any visible fungal growth, was recorded. The assays were performed three times for each compound in order to guarantee reproducibility of results.
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